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DETAILED ACTION 

1. This office action is in response to application 10731/566, and amendment filed 
on 9/30/2005. Claims 1-34 remain pending in the application. 

2. The response to restriction and election is acknowledged. 



Drawings 

3. Figure 1 should be designated by a legend such as -Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). A proposed drawing correction 
or corrected drawings are required in reply to the Office action to avoid abandonment of 
the application. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

5. Claims 1-8, 10-12, 21-24 and 26-28 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Wang et al. (US 2003/0154433 A1). 

6. As to claims 1 and 21 , Wang et al. teach a design method for transforming 
sequential logic design into equivalent combinational logic (Fig. 2, 17-19, summary) 
comprising simulating each stage of a clocking sequence to produce simulation values 
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and saving the simulation values and performing a plurality of backward logic traces 
based on the saved simulation value to provide an equivalent combinational logic 
representation of sequential logic design (0011 describes that the invention is used to 
generated a broadcast scan patterns that are applied to the scan cells (memory 
elements) of an IC design under test. This process converts the virtual scan patterns 
stored in an ATE into broadcast scan patterns that are applied to the package scan 
input pins of the IC using a broadcaster. The broadcast maps the virtual scan patterns 
into their corresponding broadcast scan patterns that are used to test for various faults, 
such as stuck-at faults, delay faults, and bridging faults in an IC. The ATE performs 
simulation to produce and storing simulation values. Backtracking logic traces on any 
shift clock cycle is described in 0015. Figs. 17-19 show a transform model that 
transforms a sequential logic design into an equivalent combinational circuit. 0013 
describes combinational equivalent circuit). 

7. As to claim 5, Wang et al. teach a design method for transforming sequential 
logic design into equivalent combinational logic (Figs. 2, 17-19, summary) comprising 
simulating each stage of a clocking sequence to produce simulation values and saving 
the simulation values and performing a plurality of backward logic traces based on the 
saved simulation value to provide an equivalent combinational logic representation of 
sequential logic design (001 1 describes that the invention is used to generated a 
broadcast scan patterns that are applied to the scan cells (memory elements) of an IC 
design under test. This process converts the virtual scan patterns stored in an ATE into 
broadcast scan patterns that are applied to the package scan input pins of the IC using 
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a broadcaster. The broadcast maps the virtual scan patterns into their corresponding 
broadcast scan patterns that are used to test for various faults, such as stuck-at faults, 
delay faults, and bridging faults in an IC. The ATE performs simulation to produce and 
storing simulation values. Backtracking logic traces on any shift clock cycle is described 
in 0015. Figs. 17-19 show a transform model that transforms a sequential logic design 
into an equivalent combinational circuit). In addition, Wang et al. teach simulation a 
scan operation (generation of broadcast scan patterns, at least see 0014). 

8. As to claims 2-4 and 22-24, Wang et al. tracing backwards to all cone inputs 
(scan cell outputs) from each cone output (scan cell input) and then to use a maximum 
covering approach to reorder all cone input (scan cell outputs) so that only on 
constrained scan cell is located in a single broadcast channel during any shift clock 
cycle; 0015). Wang et al. also teach creating and generating of broadcast scan patterns 
that meet input constraints imposed by the broadcaster (0014). 

9. As to claim 6, Wang et al. teach the broadcaster consists of a virtual scan 
controller having a 3-stage shift register, a combinational logic network and an optional 
scan connector (0063). The purpose of applying virtual scan input values is to change 
and store a proper set-up value combination in the virtual scan controller (0064) (setting 
control inputs to their scan-enable values). 

10. As to claims 7-8, Wang et al. teach transforming a sequential circuit into a 
combinational equivalent circuit and performing combinational fault simulation (0096). 
Wang et al. his invention involves a broadcast scan chain reordering step before ATPG 
takes place. Our approach is to perform input-cone analysis form each cone output 
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(scan cell input) tracing backwards to all cone inputs (scan cell outputs) and then use a 
maximum covering approach to reorder all cone inputs so that only one constrained 
scan cell located on a single broadcast channel during any shift clock cycle. These 
broadcast scan order constraints reduce the data dependency among broadcast 
channels associated with on ATE output. This gives the ATPG tool to a better chance 
of generating broadcast scan patterns that achieve the target fault coverage without 
having to use a different set of input constraints (0015-0016). These teachings suggest 
that in order to perform the simulating stage, all clocks must be turned off (simulating 
equivalent combination circuit); and when given clock is pulsed, turning off all other 
clocks (allowing only one constrained scan cell to be located on a single broadcast 
channel during any shift clock cycle). 

11. As to claims 1 0 and 26, Wang et al. teach transforming a sequential circuit into a 
combinational equivalent circuit and performing combinational fault simulation (0096). 
Wang et al. his invention involves a broadcast scan chain reordering step before ATPG 
takes place. Our approach is to perform input-cone analysis form each cone output 
(scan cell input) tracing backwards to all cone inputs (scan cell outputs) and then use a 
maximum covering approach to reorder all cone inputs so that only one constrained 
scan cell located on a single broadcast channel during any shift clock cycle. These 
broadcast scan order constraints reduce the data dependency among broadcast 
channels associated with on ATE output. This gives the ATPG tool to a better chance 
of generating broadcast scan patterns that achieve the target fault coverage without 
having to use a different set of input constraints (0015-0016). 
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12. As to claims 11-12 and 27-28, Wang et al. partitioning the design in to scan 
partitions and processing of smaller pieces on separately (0012). 

Claim Rejections - 35 USC § 103 

1 3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

14. Claims 13 and 29 are rejected under 35 U.S.C. 103(a) as being obvious over 
Wang et al. (US 2003/0154433 A1) in view of Allen (5,878,055). 

1 5. As to claims 1 3 and 29, Wang et al. do not teach using one or more chopped 
clocks. Allen teaches using clock choppers to delay various clock edges in order to 
reduce or eliminate early mode failures in the final design (col. 2 lines 7-29). With such 
motivation and expected result, it would have been obvious to practitioners in the art to 
have included one or more chopped clocks in the sequential design. 

Allowable Subject Matter 

16. Claims 9, 25, 15-20, 30 and 31-34 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 
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1 7. The prior art of record does not teach or fairly suggest simulating primary input 
force events by turning off all of the clock inputs to the design and the operation of 
performing a plurality of backward traces as recited in claims 1 5 and 31 . 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Vuthe Siek whose telephone number is (571) 272-1906. 
The examiner can normally be reached on Increase Flextime. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on (571) 272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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